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INTRODUCTION
The MSC of cefotaxime is very low, but selection plateaus across a large concentration 155 range. Given the strong positive selection for bla CTX-M, we focused on accurate quantification 156 of this group of genes across the entire experimental antibiotic gradient using qPCR. This 157 follows previous work which showed qPCR is the most sensitive method for MSC 158 determination [14] . Bla CTX-M gene copy number was normalised to 16S rRNA copy number, 159 to determine a molecular 'prevalence' of bla CTX-M ; this prevalence was determined for each 160 cefotaxime concentration both at the beginning and end of the experiment. A Kruskal-Wallis 161 test confirmed bla CTX-M prevalence, 16S rRNA copy number and bla CTX-M copy number (all 162 n=5 each) did not differ significantly between treatments at day 0.
163
Selection coefficients based on change in bla CTX-M prevalence over time were calculated and 164 plotted against cefotaxime concentration as in previous single species assays [3, 5] (Figure 3) . 165 A positive selection coefficient value indicates positive selection is occurring, and the x-axis 166 intercept estimates the MSC; here, 0.4µg/L ( Figure S4 ).
167
Bla CTX-M prevalence increased over time ( Figure S5 ) and with antibiotic concentration (linear 168 term: F 1, 42= 26.3, P < 0.001), but appeared to plateau at 500µg/L (quadratic term: F 1 , 42 = 169 13.2, P < 0.001) so an additional experiment was performed to determine if this plateau 170 continued at higher concentrations ( Figure 3 ). As hypothesised, bla CTX-M prevalence increased 171 when exposed to cefotaxime (linear term: F 1 , 36 = 9.6, P <0.01) but remained relatively 172 constant (quadratic term: F 1 , 36 = 9.4, P <0.01) up until the two highest concentrations used 173 in this study (Figure 3 ). These concentrations are over 30x and 50x times the defined clinical 174 breakpoint cefotaxime concentration of 2 mg/L for Enterobacteriaceae. The rise in bla CTX-M 175 prevalence at 64 mg/L was due to an increase in bla CTX-M gene copy number, and the decrease 176 9 at 128 mg/L was due to a significant decrease in bla CTX-M and slight reduction in 16S rRNA 177 copy number (Figures S6 and S7) .
178
The bacterial community readily degrades cefotaxime. We hypothesised that this plateau 179 in selection was due to both the mechanism and sociality of the bla CTX-M genes: as beta-180 lactamase enzymes can be found both intracellularly and extracellularly [21] , the plateau in 181 bla CTX-M prevalence may be due to negative frequency-dependent selection [19] . In other 182 words, the more prevalent bla CTX-M becomes, the lower its fitness as cefotaxime degradation 183 is accelerated to the benefit of the entire community, including non-bla CTX-M bearing 184 competitors. To investigate if cefotaxime was degraded by the community, chemical 185 quantification of cefotaxime in the presence of the community was performed. Incubating the 186 microcosms for 24 hours resulted in complete degradation of cefotaxime, at all but the highest 187 concentration (Table S1 ). All measured concentrations were lower than expected, and the 188 lowest concentration (15.625 µg/L) was below the limit of detection at the beginning of the 189 assay. Therefore the MSC (0.4 µg/L) is estimated based on nominal concentrations, but in 190 reality is likely to be lower still. As cefotaxime is known to be relatively unstable [29] an 191 overnight degradation experiment was conducted to determine the amount of biotic and 192 abiotic degradation occurring in the experimental system. A sterile microcosm and another 193 inoculated with the complex community was incubated and destructively sampled at 0 hours, 194 6 hours and then every 3 hours for 24 hours. In sterile culture cefotaxime had only partially 195 degraded over 24 hours; whereas in the presence of the community, cefotaxime was 196 undetectable following 12 hours incubation ( Figure 4A The observed plateau in selection for resistance is likely due to the cross-protective effect 237 conferred by the resistant fraction on the susceptible fraction of bacteria in the population.
238
Three lines of evidence strongly support this: 1) the degradative effect of the community, 239 whereby within 24 hours all cefotaxime is degraded below the limit of chemical 240 quantification, including the very highest, clinical breakpoint concentration. 2) metagenome 241 analyses of 3 replicates at 4 antibiotic concentrations, which showed the main mechanism of 242 resistance to the treatment antibiotic was degradative in nature, and could therefore provide a The metagenome analyses showed ampC genes were detected but not enriched by cefotaxime 268 exposure. Overexpression of chromosomal ampC genes can increase levels of resistance to 269 many antibiotics, including cefotaxime but these genes were very rare within metagenomes 270 and only confer low level resistance up to 8 mg/L [38] suggesting they do not play a 271 significant role at the community level in this study [39] . The metagenome analyses also 272 showed cefotaxime can also co-select for resistance to a range of antibiotic classes, even at 
278
The bacterial community analyses showed that cefotaxime had significant effects on 279 community structure, even at sub-inhibitory concentrations through elimination of several There was much greater variability between replicates (for all species other than E. coli) 288 within exposed communities, indicative of potential founder effects on evolution within 289 individual microcosms, again supporting the hypothesis selection was acting at these plant serves a population of 43 000. Single use aliquots were mixed in a 1:1 ratio with 20 % 313 glycerol, vortexed and stored at -80 °C. Before use, samples were spun down at 21,100 g for 10 314 minutes, the supernatant removed, and the pellet resuspended twice in equal volume of 0.85% 315 NaCl to prevent nutrient/chemical carry over.
316
A pilot experiment (data not shown) was conducted to determine the appropriate density of the 
